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英文缩写 英文全名 中文全名 
HCC Hepatocellular Carcinoma 肝细胞癌（肝癌） 
ARID1A AT rich interaction domain 1A AT 丰富结构域 1A 
SWI/SNF 
(Mating-type switching, SWI)/ 








PCR polymerase chain reaction 聚合酶链反应 
RT-PCR reverse transeription polymerase chain reaction 逆转录聚合酶链反应 
qPCR real time fluorescence quantitative PCR 
实时荧光定量聚合酶链
反应 
IHC Immunohistochemistry 免疫组织化学 
DNA deoxyribonucleic acid 脱氧核糖核酸 
dsDNA double-stranded DNA 双链 DNA 
RNA ribonucleic acid 核糖核酸 
mRNA messager Ribonucleic acid 信使 RNA 
dNTP deoxyribonucleoside triphosphate 脱氧核糖三磷酸 
E.coli Escherichia coli 大肠杆菌 
CDS coding sequence 编码序列 
RNAi RNA interference RNA 干扰 
siRNA small interfering RNA 小干扰 RNA 
cDNA complement deoxyribonucleic acid 互补脱氧核糖核酸 















RNase A Robonuclease A 核糖核酸酶 A 
DMEM Dulbecco’s Modified Eagle Media DMEM 细胞培养基 
FBS Fetal Bovine Serum 胎牛血清 
PBS Phosphate Buffered Saline 磷酸盐缓冲液 
PVDF polyvinylidene fluoride 聚偏二氟乙烯膜 
SSC saline sodium citrate 柠檬酸钠缓冲液 
TAE Tris-acetate-EDTA 三羟甲基氨基甲烷-冰乙酸-乙二胺四乙酸 
CCK-8 Cell Counting Kits-8 细胞计数试剂盒 8 
PMSF Phenylmethanesulfonyl fluoride 苯甲基磺酰氟 
RIPA Radio Immunoprecipitation Assay 放射免疫沉淀分析 





























摘  要 
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对 ARID1A 抑癌机理进行了探讨。 
染色质重塑因子 ARID1A 编码 BAF250a 蛋白，是 SWI/SNF 染色质重塑复合
体的一个亚基。ARID1A 在多个生物学过程中发挥作用，如调控细胞增殖，细胞
凋亡，细胞周期停滞和维持基因组稳定性等。在本课题中，我们研究了基因
ARID1A 在肝癌中的表达水平。我们运用实时荧光定量 PCR（Real time 
Quantitative PCR, qPCR），免疫组化（Immunohistochemistry）和蛋白质免疫印迹
（Western blotting）等技术对 64 例配对的人肝癌标本研究，发现了 ARID1A 在
癌旁的表达水平显著高于癌，而且 ARID1A 在肝癌中的缺失与肝癌患者不良预
后以及转移（包括近端淋巴结转移及远端转移）显著相关。 
在体外实验中，我们分别通过逆病毒载体 RetroQ 和慢病毒载体 plv cs2.0 构













摘  要 
IV 
细胞过表达 ARID1A 后抑制了细胞增殖并促进了顺铂诱导的细胞凋亡，而敲低
ARID1A 则得到相反的结果。进一步研究，我们发现 ARID1A 调控了
Akt-GSK3β-CyclinD1 信号通路从而影响细胞增殖。此外敲低 ARID1A 增强了肝
癌细胞的迁移与侵袭能力，过表达 ARID1A 则抑制肝癌细胞的这些恶性表型。
在 ARID1A 调控肝癌细胞迁移与侵袭的过程中，钙粘蛋白 E-cadherin 起了重要作
用。E-cadherin 随着 ARID1A 敲低而下调，随着 ARID1A 过表达而上调，从而改
变了肝癌细胞的粘附、运动能力。体外实验中，我们运用 ARID1A 敲低的细胞
系来完成裸鼠成瘤实验，发现 ARID1A 敲低组的皮下瘤显著大于 ARID1A 野生













































Hepatocellular carcinoma (HCC) is one of the most common malignancies 
worldwide, especially in China. Estimated by the World Health Organisation, HCC is 
the second most common cause of death from cancer globlly. Standard potentially 
curative treatments are either resection or transplantation. Moreover, radiofrequency 
ablation therapy and chemotherapy are all directed at diminishing the bulk of the 
tumors.Despite significant improvements in diagnostic and therapeutic modalities, 
HCC in the advanced stage in most patients still progresses to metastasis and patients 
have a median survival of merely a few months due to the high recurrence rate after 
hepatic resection.As existing therapies are insufficient for complete tumor eradication, 
elucidating the molecular basis of HCC is crucial to developing targeted diagnostics 
and therapies for this deadly disease.  
Among all the causes,genetic lesions play a major role in HCC tumorigenesis 
and progression. Sequencing of cancer genomes has revealed frequent mutations in 
epigenetic regulators, particularly chromatin remodelers and histone modifiers, and 
disordered chromatin regulation has emerged as a distinct mechanism contributing to 
tumor development. SWI/SNF complexes represent a novel link between chromatin 
remodelling and tumour suppression, as recurrent mutations in subunits of the 
complex have now been identified in various cancers. Recent studies have identified 
ARID1A,an important subunit of SWI/SNF complex, as a tumor suppressor in a broad 
spectrum of cancers,including Ovarian clear-cell carcinomas, Gastric cancer, Breast 
cancer and Colon cancer et.al. With the present study, we contribute to the validation 
of the clinical implications of ARID1A loss and to the study of its tumor suppression 
mechanisms of ARID1A in HCC. 
The chromatin remodeling gene AT-rich interactive domain containing protein 
1A (ARID1A) encodes the protein BAF250a, a subunit of human SWI/SNF-related 
complexes. It plays several important roles in a variety of biological processes 
including cell proliferation, apotosis, cell cycle arrest and  genome stablity. In the 
present study, we investigated the expression pattern of ARID1A in hepatocellular 
carcinoma.By qPCR, Western Blotting and IHC, We found that ARID1A expression 















associated with overall metastasis(including local lymph node metastasis and distant 
metastasis) and poor patient prognosis.  
We also explored the involvement of ARID1A in the biological behavior of HCC 
cell lines. ARID1A overexpression by plasmid transfection in MHCC-97H cell line 
inhibited proliferation and facilitated Cisplatin-induced apoptosis. We found that 
ARID1A regulated the activity of Akt-GSK3β-CyclinD1 signaling pathway. 
Morevoer，ARID1A knockdown enforces the migration and invasion of HCC cells, 
whereas forced expression of ARID1A inhibits those capacities. The adhesive protein 
E-cadherin is remarkably downregulated in response to ARID1A silencing, but it is 
upregulated by ARID1A overexpression. Furthermore, Our results shows that 
ARID1A impairs in vivo xenograft tumor growth and lung metastasis of HCC.  
In conclusion, our results have shown that ARID1A is frequently downregulated 
in hepatocellular carcinoma and is related to the aggressive phenotype of HCCs.We 
explored comprehensive role of the gene in HCC, which provides direction for future 
studies on the molecular mechanisms of ARID1A.Our data suggest that ARID1A may 
be a potential target of molecular therapy for HCC.  
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变，包括 DNA 甲基化调节因子（如 DNMT3a）组蛋白共价修饰因子（如 KDM6A，
MLL, KDM5C,MLL3，KDM5A,）。编码 ATP 依赖的染色质重塑因子个亚基（特便
是 WSI/SNF 复合体）的基因，在多种癌症中发频繁生突变。在这些表观遗传学
调节因子中，染色质调节和癌症关系的经典例子很可能就是作为 SWI/SNF 复合
体的核心组件的 SMARCB1/SNF5/INI1/BAF47。在 19 世纪末期，在横纹肌样瘤、
高度恶性的肾癌、脑癌和幼儿的软组织中出现了大量的 SMARCB1 的双等位基因














基因 ARID1A 在肝癌中的抑癌机理研究 
2 
这些基因的表达。ARID1A 基因位于 1 号染色体，编码一个分子量约为 250kD 的
ARID1A 蛋白（即 BAF250a），后者主要存在于细胞核内。ARID1A 的翻译后修
饰，包括赖氨酸乙酰化、丝氨酸/苏氨酸磷酸化，潜在地调节着 ARID1A 蛋白表
达与蛋白-蛋白间相互作用。ARID1A 的表达随着细胞周期而变化，在 G0-G1 期
表达量最高、S 期与 G2-M 期显著降低。ARID1A 基因编码两个蛋白亚型（分别
为 2285 和 2086 个氨基酸），目前对这两个蛋白在肝癌中的的相对表达量和功能
意义尚不明确。 
 
图 1-1 基因 ARID1A 在不同人类癌症中的突变频率.  
引用于 Ren-Chin Wu,et al. Cancer Biology & Therapy, 2014. 
Fig 1-1.  Mutation frequency of ARID1A among 25 different human cancers. 
ARID1A 突变在各种肿瘤中广泛的存在。在 2010 年末，下一代测序揭示了
ARID1A 的突变广泛出现于各种癌症，如卵巢癌，子宫内膜癌，子宫癌等。卵巢
透明细胞癌（OCC）是一种不常见但恶性程度高的卵巢癌。多于 50%的卵巢透
明细胞癌和 30%的子宫内膜癌具有 ARID1A 突变。这些突变对卵巢透明细胞癌是
特定的，因为浆液性卵巢癌不含有 ARID1A 突变。免疫组化结果显示，相当大的
比例子的子宫内膜癌（29%），宫内膜透明细胞癌（26%），浆液性卵巢癌（18%）
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